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SPECIFICATION 

COLOR CORRECTING RELATION EXTRACTING METHOD AND COLOR 

CORRECTION METHOD 

5 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a color 
correcting relation extracting method for extracting the 

10 association among colors before and after color correction 
in the event that there is used an input device for 
receiving an original image to outputting image data 
representative of colors of a received image which is 
subjected to a color correction for the original image, and 

15 a color correction method for reproducing the color 
correction. 

Description of the Related Art 

In a technical field of printing, a photograph and 
the like, in the event that an original image on a reversal 

20 film is transferred onto a printing paper or a photographic 
paper to make a printed matter or a photograph, it often 
happens that an operator applies a color correction to form 
a high quality of image having the tone of a color, which 
is visually preferable for a person, on the printed matter 

25 or the photograph. 

Hitherto, for forming such a high quality of image, 
there is use a specified system for producing a printed 
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matter or a photograph to optimize the system in accordance 
with experience of an operator of the system. 

For example, in case of the printing, when an 
original image on a reversal film is read by a scanner to 
5 derive image data, the image data is corrected through an 
operation of the scanner by the operator. An image is 
printed in accordance with the corrected image data, so 
that a preferable tone of color image is produced. At that 
time, a correction parameter for correcting the image data 

10 derived through the scanner is optimized in accordance with 
know-how based on the experience of an operator of the 
scanner, taking into consideration properties of the system 
in its entirety including printing papers, printing ink and 
the like. That is, a know-how of image formation, in which 

15 an image having a preferable tone of color is formed from 
an original image on a reversal film, is possessed by the 
operator of the scanner. Here, it is assumed that the 
operator of the scanner optimizes the correction parameter 
for a combination of a certain film and printing ink so 

20 that an image having a preferable tone of color is obtained. 
However, in the event that the film and/or the printing ink 
are replaced by other film and/or printing ink, the 
correction parameter will be changed to an inappropriate 
correction parameter. Thus, in this case, there is a need 

25 to optimize the correction parameter again. 

On the other hand, in case of the photograph, a 
reversal film is loaded on a laboratory system and adjusted 
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light for exposure is projected onto the loaded reversal 
film, so that a corrected image is obtained. The corrected 
image thus obtained is printed on a printing paper to form 
an image having a preferable tone of color. At that time, 
5 a balance among R light, G light and B light for the 

exposure and an exposure time are optimized by an operator 
of the laboratory system and an automatic control mechanism 
of the laboratory system, taking into consideration 
properties of the system in its entirety including films, a 

10 light source, printing papers and the like. Further, also 
with respect to a combination of a sort of a film and a 
sort of a printing paper, there is selected such an optimum 
combination that a preferable tone of color image can be 
obtained. That is, a know-how of image formation, in which 

15 an image having a preferable tone of color is formed, is 

possessed by the operator of the laboratory system, a maker 
of the laboratory system and a maker of the film. Here, it 
is assumed that an exposure time or the like is optimized 
for a combination of a certain film and a certain printing 

20 paper so that an image having a preferable tone of color is 
obtained. However, for example, in the event that the film 
is replaced by another film developed newly, the 
combination of the film and the printing paper and the 
exposure time will be inappropriate for the new film. 

25 Thus, also in this case, there is a need to optimize the 
exposure time and the like again. 

Thus, in both the cases of the printing and the 
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photograph, there is a need to do over again an 
optimization to form an image having a preferable tone of 
color, whenever a film and the like is replaced by a new 
type of one according to a development of products. 

Further, recently, as digital technology advances, 
it is increased that a transfer of images is performed 
among different industries and media. For example, in the 
event that instead of distribution of printed papers, 
images of the printed matter appears in a home page of an 
internet, the image of the printed matter will be converted 
into an image of a television, which is not so related to 
the printing industry hitherto. Further, for example, it 
begins that one shot of an image photographed by a home 
video is printed out by a printer of a personal computer, 
or outputted on a printing paper for a photograph. In the 
event that such a transfer of images is performed, it is 
desired that a high quality of image having a preferable 
tone of color as mentioned above is obtained at the 
received end of the image. However, according to the prior 
art, the above-mentioned know-how is merely allowed to be 
used only in the individual industries such as the printing 
industry and the photographic industry, but is not allowed 
to be used in a different industry on a common basis. 

SUMMARY OF THE INVENTION 
In view of the foregoing, it is an object of the 
present invention to provide a color correcting relation 
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extracting method capable of extracting the above-mentioned 

know-how, and a color correction method capable of 

reproducing the know-how. 

To achieve the above-mentioned object, the present 

invention provides a color correcting relation extracting 

method comprising: 

an image data obtaining step of obtaining image 

data outputted from an input device for receiving an 

original image and outputting the image data representative 

of a received image which is subjected to a color 

correction for the original image; 

a first conversion step of converting the image 

data obtained by said image data obtaining step into 
coordinate values of a colorimetry color space describing a 
measured value of a color, corresponding to a color of an 
image obtained when the image based on the obtained image 
data is outputted from an output device for outputting the 
image based on the image data, in accordance with 
characteristics of an image output of the output device; 
and 

coordinates obtaining step for obtaining the 
coordinate values of the colorimetry color space 
corresponding to the color of the original image, said 
coordinates obtaining step being not restricted in sequence 
of the step to be executed, 

whereby an association between colors before and 
after the color correction is extracted. 



Here, in the coordinates obtaining step, it is 
acceptable that a colorimetry value is obtained through a 
colorimetry of an original image, or alternatively an 
original image is written into a reversal film or the like 
5 in which a color characteristic is known beforehand, by 
means of a laser beam so as to offer a predetermined 
colorimetry value of color. 

According to the color correcting relation 
extracting method of the present invention, coordinate 

10 values of the colorimetry color space corresponding to 
colors of the original image and the received image are 
obtained. This feature makes it possible to extract a 
know-how of the color correction independent of 
characteristics of image receipt by an input device and 

15 characteristics of image output by an output device. 

In the color correcting relation extracting method 
according to the present invention as mentioned above, it 
is acceptable that said coordinates obtaining step includes 
a characteristic obtaining step of obtaining a 

20 characteristic value capable of being converted into the 
coordinate values of the colorimetry color space, 
corresponding to a color of the original image, and a 
second conversion step of converting the characteristic 
value obtained by the characteristic value obtaining step 

2 5 into the coordinate values of the colorimetry color space. 

A colorimetry value of color of an image on a 
reversal film and a printing paper can be calculated in 
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accordance with a property value such as dye density of 
the reversal film or the like and a color characteristic of 
the reversal film or the like. Accordingly, it is possible 
to extract a know-how in form of device-independence in 
5 such a manner that dye density or the like of the original 
image is derived and a colorimetry value is computed from 
the dye density or the like thus obtained. 

To achieve the above-mentioned object, the present 
invention provides a color correction method comprising: 

10 a color correction conversion definition producing 

step including a first partial step of obtaining image data 
output ted from an input device for receiving an original 
image and outputting the image data representative of a 
received image which is subjected to a color correction for 

15 the original image, a second partial conversion step of 
converting the image data obtained by said first partial 
step into coordinate values of a colorimetry color space 
describing a measured value of a color, corresponding to a 
color of an image obtained when the image based on the 

20 obtained image data is outputted from an output device for 
outputting the image based on the image data, in accordance 
with characteristics of an image output of the output 
device, and a third partial step for obtaining the 
coordinate values of the colorimetry color space 

2 5 corresponding to the color of the original image, 
whereby said color correction conversion 
definition producing step produces a color correction 
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conversion definition defining an association between 
coordinate values of the colorimetry color space 
corresponding to colors before and after the color 
correction; 

5 a first device conversion step of using a 

conversion definition according to characteristics of image 
receipt or image output by a first device for receiving an 
image to obtain image data or outputting an image based on 
image data, to convert coordinate values in a first color 

10 space describing image data for the first device into 
coordinate values of the colorimetry color space 
independent of the device; 

a color correction conversion step of using the 
color correction conversion definition produced in said 

15 color correction conversion definition producing step to 
convert coordinate values of the colorimetry color space 
corresponding to colors before the color correction into 
coordinate values of the colorimetry color space 
corresponding to colors after the color correction; and 

20 a second device conversion step of using a 

conversion definition according to characteristics of image 
receipt or image output by a second device for receiving an 
image to obtain image data or outputting an image based on 
image data, to convert coordinate values of the colorimetry 

25 color space into coordinate values in a second color space 
describing image data for the second device, 

whereby the image data defined by the first color 
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space is converted into image data defined by the second 
color space, said image data being representative of an 
image in which the color correction is applied to an image 
based on the image data defined by the first color space. 
5 Here, it is acceptable that the respective steps 

of the first device conversion step, the color correction 
conversion step and the second device conversion step are 
sequentially carried out in the named order, or alternately 
they are carried out in form of a united conversion process 

10 in which those steps are united. 

According to the color correction method according 
to the present invention, in the color correction 
conversion definition producing step, there is produced a 
color correction conversion definition corresponding to a 

15 know-how extracted independent of an input device and an 

output device. And in the image data conversion step, the 
color correction conversion definition is used to convert 
the image data. This feature makes it possible to 
reproduce the color correction regardless of the sort of an 

20 input device and an output device. 

In the color correction method according to the 
present invention as mentioned above, it is acceptable that 
said color correction conversion definition producing step 
produces, as said color correction conversion definition, a 

25 color correction conversion definition defining an 

association between coordinate values within an area of 
original image colors reproducible as colors of the 
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original image of the colorimetry color space and 
coordinate values within an area of reproduced image colors 
reproducible as colors of the reproduced image of the 
colorimetry color space, 
5 before execution of the color correction 

conversion step, there is carried out a first gamut 
conversion step in which coordinate values within an area 
of colors reproducible as colors of an image received or 
outputted by the first device of the colorimetry color 

10 space are converted into coordinate values within the area 
of the original image colors , and 

after execution of the color correction conversion 
step, there is carried out a second gamut conversion step 
in which coordinate values within the area of the 

15 reproduced image color are converted into coordinate values 
within an area of colors reproducible as colors of an image 
received or outputted by the second device of the 
colorimetry color space . 

Or alternatively it is acceptable that said color 

20 correction conversion definition producing step produces, 
as said color correction conversion definition, a color 
correction conversion definition defining an association 
between coordinate values within a predetermined area of 
the colorimetry color space, 

25 before execution of the color correction 

conversion step, there is carried out a first gamut 
conversion step in which coordinate values within an area 
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of colors reproducible as colors of an image received or 
outputted by the first device of the colorimetry color 
space are converted into the coordinate values within the 
predetermined area, and 
5 after execution of the color correction conversion 

step, there is carried out a second gamut conversion step 
in which the coordinate values within predetermined area 
are converted into coordinate values within an area of 
colors reproducible as a colors of an image received or 
10 outputted by the second device of the colorimetry color 
space . 

The adoption of the gamut conversion steps makes 
it possible to reproduce the know-how of the color 
correction so that the color reproducing ability of the 
15 first device and the second device are sufficiently derived. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a view showing a first embodiment of a 
color correction method according to the present invention 
20 including a first embodiment of a color correcting relation 
extracting method according to the present invention. 

Fig. 2 is a view showing a second embodiment of a 
color correction method according to the present invention 
including a first embodiment of a color correcting relation 
25 extracting method according to the present invention. 

Fig. 3 is a view showing a third embodiment of a 
color correction method according to the present invention 
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including a first embodiment of a color correcting relation 
extracting method according to the present invention. 

Fig. 4 is a view showing a fourth embodiment of a 
color correction method according to the present invention 
5 including a second embodiment of a color correcting 
relation extracting method according to the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
10 Embodiments of the present invention will be 

described with reference to the accompanying drawings. 

Fig. 1 is a view showing a first embodiment of a 
color correction method according to the present invention 
including a first embodiment of a color correcting relation 
15 extracting method according to the present invention, 

A first embodiment of a color correcting relation 
extracting method according to the present invention is 
related to a method of extracting a know-how for an image 
formation possessed by a camera man of a television camera 
20 and a digital still camera 10 and a camera maker. A first 
embodiment of a color correction method according to the 
present invention is related to a method in which the know- 
how is extracted in accordance with the first embodiment of 
a color correcting relation extracting method and the 
25 extracted know-how is used to perform a color correction. 

According to the first embodiment of a color 
correcting relation extracting method, first, a scene 20 
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such as a person and a landscape is photographed by the 
television camera and the digital still camera 10 to obtain 
digital image data RGB. When the digital image data RGB is 
inputted to a monitor 30, an image 31 such as a portrait 
5 and a landscape is displayed on the monitor 30, To 
photograph the scene 20, a camera man controls a 
photographic condition such as an illumination way and the 
use of filter so that an image having a preferable tone of 
color is displayed on the monitor 30, through imaging a 

10 tone of color of the image 31 to be displayed on the 

monitor 30 or confirming the tone of color of the image 31 
on the monitor 30. Consequently, a know-how for a color 
correction to obtain an image having a preferable tone of 
color is united with a basic operation for a scene 

15 photograph, and thus it is difficult to obtain image data 
before and after the color correction. 

The scene 20, which includes a color chart 21 
consisting of a number of monochromatic patches 21a 
arranged on a two-dimensional basis, is also photographed 

20 on the same photographic condition as that on which the 

scene 20 such as a person and a landscape is photographed. 
And RGB data associated with each of the patches 21a is 
derived from a signal for monitor display. 

Next, a color of each of the patches 21a 

25 constituting the color chart 21 of the scene 20 is measured 
by a colorimeter to derive a measured value corresponding 
to coordinate values of a color space on a color of each of 
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the patches 32a and 42a. As the measured value, C I EXYZ 
values, CIELUV values L*u*v* , and CIELABvalues 
L*a*b* may be considered. Here, it is assumed that the 
CI BLAB values L*a*b* are derived. Hereinafter, the 
5 CI BLAB values L*a*b* are summarized as Lab. Further, 
in some case, it happens that the CI BLAB values L*a*b 
* are 'referred to as coordinate values of a CIELAB 
color space. 

In this manner, the Lab and RGB data are derived 

10 for each patch. Thus it is possible to obtain a know-how 
for converting the C I ELAB values Lab of a color of the 
scene 20 into RGB data RGB (monitor) for the monitor 30. 
The know-how thus obtained corresponds to one in which a 
know-how for an image formation by the above-mentioned 

15 camera man and the like is extracted, but depends on color 
characteristics of the monitor 30. 

For this reason, a know-how 40 for converting the 
CIELAB values Lab of a color of the scene 20 into RGB 
data RGB (monitor) for the monitor 30 is coupled to a 

20 monitor characteristic conversion 41 for converting the RGB 
data for the monitor 30 into the coordinate values Lab 
corresponding to the color of the image on the monitor in 
accordance with color characteristics of the monitor 30, so 
that there is obtained a know-how for a color correcting 

2 5 conversion to convert the coordinate values Lab within the 
C I BLAB color space. Thus, there is generated a Look Up 
Table (LUT) 50 for defining the color correcting conversion. 
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The LUT 50 thus generated is an example of the color 
correcting conversion definition referred to in the present 
invention, and correspond to one in which the know-how of 
the camera man and the like is extracted independently of 
the color characteristics of the monitor 30 and the like. 

Here, the color characteristics of the monitor 30 
can be obtained in such a manner that the RGB data is fed 
to the monitor 30, for example, by 10 such as 0, 10, 20, 30, 
... , and a color of an image to be displayed on the monitor 
30 in accordance with the associated RGB data is measured. 

In this manner, according to the first embodiment 
of a color correcting relation extracting method, there is 
produced the LUT 50 corresponding to a know-how independent 
of color characteristics of the monitor 30. However, the 
color correcting conversion definition referred to in the 
present invention is regardless of type thereof. Any one 
is acceptable, as the LUT, which defines a conversion 
corresponding to the know-how, for example, a function 
equation and a matrix. Hereinafter, the explanation will 
be continued assuming that the LUT is used to extract the 
know-how. 

According to the first embodiment of the color 
correction method, first, the LUT 50 is generated in 
accordance with the first embodiment of a color correcting 
relation extracting method, and incorporated into the 
computer system 80. 

The computer system 80 receives input media data 



derived through reading by a scanner 61 an image formed on 
an input media such as a reversal film, and a reflection 
print (for example a photograph), input media data 
representative of a color of an image photographed by a 
digital still camera 62, and input media data 
representative of a color of an image produced and edited 
on a CRT display 63. As a format of the input media data, 
there may be considered CMY data and RGB data. Here it is 
assumed that RGB data is inputted. 

Next, there is performed an input media 
characteristic conversion in which entered RGB data is 
converted into coordinate values Lab (Input) of the C lEL 
AB color space corresponding to the color of the image on 
the input media. The input media characteristic conversion 
is defined by an input media characteristic conversion 
definition 51 based on characteristics of the devices 61, 
62 and 63 associated with the entered RGB data. 

Then, the LUT 50 converts the coordinate values 
Lab (Input) to coordinate values Lab (Output) corresponding 
to a preferable tone of color. 

Finally, the coordinate values Lab (Output) 
derived through conversion by the LUT 50 are converted into 
the RGB data for an output device 70 such as a digital 
printer in accordance with an output media characteristic 
conversion defined by an output media characteristic 
conversion definition 52 based on output characteristics of 
the output device 70. The output device 70 outputs an 



image to an output media 71 such as a printing paper. Here, 
as the output media 71, other than the printing paper, 
there are considered a printed matter, a CRT display and a 
reversal film. 

5 When the RGB data thus outputted is fed to the 

output device 70, an image having a preferable tone of 
color is produced on the output media 71. The know-how for 
a color correction to obtain an image having such a 
preferable tone of color may be reproduced regardless of 

10 input and output characteristics of the input devices 61, 
62 and 63 and the output device 70. In other words, it is 
possible to implement a wide use of color correction system 
independent of the input devices and the output device. 

Fig. 2 is a view showing a second embodiment of a 

15 color correction method according to the present invention 
including a first embodiment of a color correcting relation 
extracting method according to the present invention. 

With respect to the first embodiment of a color 
correcting relation extracting method according to the 

20 present invention, the redundant description will be 
omitted. 

Also in the second embodiment of a color 
correction method, as mentioned above, after the LUT 50 is 
produced and incorporated into the computer system 80, 
25 input media data (RGB data) for the input devices 61, 62 

and 63 are inputted to the computer system 80, And the RGB 
data fed to the computer system 80 is converted into 
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coordinate values Lab (Input) of the C I ELAB color space 
corresponding to the color of the image on the input media 
in accordance with the input media characteristic 
conversion defined by the above-mentioned input media 
5 characteristic conversion definition 51 based on 

characteristics of the input devices 61, 62 and 63 
associated with the entered RGB data. 

By the way, the coordinate values Lab (Input) are 
coordinate values within a color reproducing area of the 

10 input devices associated with the RGB data on the C I EL 
AB color space fed to the computer system 80. On the 
other hand, the LUT 50 incorporated into the computer 
system 80 is produced by the above-mentioned first 
embodiment of a color correcting relation extracting method. 

15 Accordingly, the LUT 50 is to associate the coordinate 
values within a color reproducing area capable of being 
photographed by the above-mentioned television camera 10 
and the like with the coordinate values within a color 
reproducing area of the monitor 30. Hereinafter, the color 

20 reproducing area capable of being photographed by the 
above-mentioned television camera 10 and the like is 
referred to as a photographic color reproducing area. 

In the event that the coordinate values Lab 
(Input) are converted by the LUT 50 in the present form, 

25 there is a possibility of occurrence of such an 

inconvenience that the know-how for the color correction is 
not reproduced, owing to the fact that the color 
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reproducing area of the input devices 61, 62 and 63 is 
different from the photographic color reproducing area. 

For this reason, according to the second 
embodiment of a color correction method, there is performed 
5 a gamut mapping conversion in which coordinate values 
within a certain color reproducing area (gamut) are 
converted into coordinate values within another color 
reproducing area (gamut), in a state that an impression of 
a color of an image is maintained. The gamut mapping 

10 conversion is a reversible conversion and also a conversion 
that two color reproducing areas are associated with one 
another in their entirety. The computer system 80 
incorporates thereinto a LUT type of gamut conversion 
definition defining the gamut mapping conversion. 

15 The coordinate values Lab (Input) obtained through 

the above-mentioned input media characteristic conversion 
is subjected to a gamut mapping conversion in which 
coordinate values Lab (Input) within a color reproducing 
area of the input devices 61, 62 and 63 are converted into 

20 coordinate values Lab (photograph) within the photographic 
color reproducing area. The gamut mapping conversion is 
defined by a gamut conversion definition 53. Thus, it is 
possible to avoid an inconvenience due to a difference 
between the color reproducing area of the input devices 61, 

25 62 and 63 and the photographic color reproducing area. 
Next, the coordinate values Lab (photograph) 
within the photographic color reproducing area are 
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converted by the LUT 50 into the coordinate values Lab 
(monitor) within a color reproducing area of the monitor 30, 
which corresponds to a preferable tone of color. 

Next, in a similar reason to that of the adoption 
5 of the gamut mapping conversion defined by the gamut 
conversion definition 53, there is performed a gamut 
mapping conversion in which coordinate values Lab (monitor) 
within a color reproducing area of the monitor 30 are 
converted into coordinate values Lab (Output) within a 
10 color reproducing area of the output device 70. This gamut 
mapping conversion is defined by a gamut conversion 
definition 54. 

Finally, the coordinate values Lab (Output) is 
converted into the RGB data for the output device 70 in 
15 accordance with an output media characteristic conversion. 

Fig. 3 is a view showing a third embodiment of a 
color correction method according to the present invention 
including a first embodiment of a color correcting relation 
extracting method according to the present invention. 
20 With respect to the first embodiment of a color 

correcting relation extracting method according to the 
present invention, the redundant description will be 
omitted. 

As mentioned above, the know-how 50, which is 
25 extracted in accordance with first embodiment of a color 

correcting relation extracting method, serves to associate 
the coordinate values within the photographic color 
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reproducing area with the coordinate values within the 
color reproducing area. And in the event that the LUT 
corresponding to the know-how 50 is incorporated into the 
computer system to be used for a color correction, as 
5 mentioned above, there is a need to prepare the gamut 
mapping conversion based on the photographic color 
reproducing area and the color reproducing area of the 
monitor 30, 

However, in the event that it is aimed to 

10 establish a wide use of color correction system independent 
of the input devices and the output device, the process of 
the gamut mapping conversion based on the color reproducing 
area of the specific device such as the monitor 30 may 
bring about a fear that it would be an obstacle of a wide 

15 use of the system. 

In view of the foregoing, according to the third 
embodiment of a color correction method, the know-how 50, 
which converts the coordinate values within the 
photographic color reproducing area into the coordinate 

20 values within the color reproducing area of the monitor 30, 
is modified to obtain a know-how for converting the 
coordinate values within a standard color reproducing area 
PCS and produce an LUT 90 corresponding to the know-how 
thus obtained. The LUT thus produced is incorporated into 

25 the computer system 80. That is, a gamut mapping 

conversion 91, in which coordinate values within the 
standard color reproducing area PCS are converted into 
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coordinate values within the photographic color reproducing 
area, the know-how 50, in which the coordinate values 
within the photographic color reproducing area are 
converted into the coordinate values within the color 
5 reproducing area of the monitor, and a gamut mapping 

conversion 92, in which coordinate values within the color 
reproducing area of the monitor are converted into 
coordinate values within the standard color reproducing 
area PCS are united, and the LUT 90 corresponding to a 
10 united conversion, in which a series of conversions are 
united, is produced and incorporated into the computer 
system 80. 

After the LUT 90 is incorporated into the computer 
system 80, a color correction is performed in an 

15 approximately similar way to the above-mentioned second 
embodiment of the color correction method. According to 
the third embodiment of the color correction method, 
instead of the gamut mapping conversions defined by the 
gamut conversion definitions 53 and 54 in the above- 

20 mentioned second embodiment of the color correction method, 
there are performed a gamut mapping conversion defined by 
the gamut conversion definitions 93 and 94 wherein 
coordinate values Lab (Input) within the color reproducing 
area of the input device are converted into coordinate 

25 values Lab (PCS ) within the standard color reproducing 
area PCS, and a gamut mapping conversion defined by the 
gamut conversion definition wherein coordinate values Lab 



22 



(PCS ) within the standard color reproducing area PCS are 
converted into coordinate values Lab (Output) within the 
color reproducing area of the output device. 

As a result, it is possible to implement a color 
5 correction system excellent in a wide use property. 

Fig. 4 is a view showing a fourth embodiment of a 
color correction method according to the present invention 
including a second embodiment of a color correcting 
relation extracting method according to the present 
10 invention. 

The second embodiment of a color correcting 
relation extracting method relates to a method of 
extracting a know-how for an image formation possessed by 
an operator of a scanner 100, and the fourth embodiment of 
15 a color correction method relates to a method of extracting 
the know-how in accordance with the second embodiment of a 
color correcting relation extracting method and performing 
a color correction using the extracted know-how. 

According to the second embodiment of a color 
20 correcting relation extracting method, first, a general 

image 111, which is photographed on a reversal film 110 of 
a sort referred to as the "RV film A", and a color chart 
112, are scanned by a scanner 100 so that the scanner 100 
outputs image data representative of a printing dot% CMYK. 
25 Thus, the printing dot% CMYK is obtained. 

An operator of the scanner 100 operates the 
scanner 100 so as to obtain the printing dot% CMYK 
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corresponding to a preferable tone of color by a know-how 
through one's experience in accordance with a tone of color 
of the general image 111 formed on the reversal film 110. 
The image data representative of the printing dot% CMYK 
5 thus obtained is fed to a printing machine 120 so that an 
image, wherein the general image 111 is subjected to a 
color correction to a preferable tone of color, is printed 
on a printing matter 121, 

Next, there is measured dye density CMY of each 

10 of patches 112a constituting the color chart 112 
photographed on the reversal film 110. 

In this manner, there is obtained a know-how 130 
of converting dye densities CMY (RV) of the reversal film 
110 into the printing dot% CMYK. The know-how 130 

15 corresponds to one in which a know-how of an operator of 
the scanner 100 regarding an image formation, but depends 
on the color characteristic of the reversal film 110 and 
the printing condition. For this reason, according to the 
present embodiment, there are combined an RV device 

20 characteristic conversion 131 in which coordinate values 
Lab (RV) corresponding to a color of an image on the 
reversal film 110 are converted into dye density CMY (RV) 
of the reversal film 110, a know-how 130 in which the dye 
density CMY (RV) of the reversal film 110 is converted into 

25 the printing dot% CMYK, and a printing device 

characteristic conversion 132 in which the printing dot% 
CMYK is converted into coordinate values Lab (print) 
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corresponding to a color of an image on the printing matter, 
so that a know-how, which is independent of the color 
characteristics of the reversal film 110 and the printing 
condition, can be obtained. 
5 According to the second embodiment of a color 

correcting relation extracting method, as mentioned above, 
it is possible to extract the know-how for an image 
formation obtained through an experience of an operator of 
the scanner in such a manner that it is independent of the 

10 color characteristics of the reversal film 110 and the 
printing condition. 

According to the fourth embodiment of a color 
correction method, there are combined a gamut mapping 
conversion 133, wherein coordinate values Lab (PCS) within 

15 the standard color reproducing area PCS are converted into 
coordinate values Lab (RV) within the color reproducing 
area of the reversal film, the know-how extracted in 
accordance with the second embodiment of a color correcting 
relation extracting method, and a gamut mapping conversion 

20 134, wherein coordinate values Lab (printing) within the 
color reproducing area of the printing are converted into 
coordinate values Lab (PCS) within the standard color 
reproducing area, so that the know-how, which is extracted 
in accordance with the second embodiment of a color 

25 correcting relation extracting method, is modified. Thus, 
an LUT 140 corresponding to the know-how after the 
correction is generated and incorporated into the computer 
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system 80. 

With respect to the subsequent procedure, it is 
the same as the third embodiment of a color correction 
method, which is explained referring to Fig. 3, and thus 
5 the redundant explanation will be omitted. 

As mentioned above, according to a color 
correcting relation extracting method of the present 
invention, it is possible to extract the above-mentioned 
know-how. And according to a color correction method of 
10 the present invention, it is possible to reproduce the 
know-how. 

While the present invention has been described with 
reference to the particular illustrative embodiments, it is 
not to be restricted by those embodiments but only by the 
15 appended claims. It is to be appreciated that those skilled 
in the art can change or modify the embodiments without 
departing from the scope and sprit of the present invention. 
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WHAT IS CLAIMED IS: 

1, A color correcting relation extracting method 
comprising: 

5 an image data obtaining step of obtaining image 

data outputted from an input device for receiving an 
original image and outputting the image data representative 
of a received image which is subjected to a color 
correction for the original image; 

10 a first conversion step of converting the image 

data obtained by said image data obtaining step into 
coordinate values of a colorimetry color space describing a 
measured value of a color, corresponding to a color of an 
image obtained when the image based on the obtained image 

15 data is outputted from an output device for outputting the 
image based on the image data, in accordance with 
characteristics of an image output of the output device; 
and 

coordinates obtaining step for obtaining the 
20 coordinate values of the colorimetry color space 

corresponding to the color of the original image, said 
coordinates obtaining step being not restricted in sequence 
of the step to be executed, 

whereby an association between colors before and 
25 after the color correction is extracted. 

2 . A color correcting relation extracting method 
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according to claim 1, wherein said coordinates obtaining 
step includes a characteristic obtaining step of obtaining 
a characteristic value capable of being converted into the 
coordinate values of the colorimetry color space, 
5 corresponding to a color of the original image, and a 

second conversion step of converting the characteristic 
value obtained by the characteristic value obtaining step 
into the coordinate values of the colorimetry color space. 

10 3, A color correction method comprising: 

a color correction conversion definition producing 
step including a first partial step of obtaining image data 
outputted from an input device for receiving an original 
image and outputting the image data representative of a 

15 received image which is subjected to a color correction for 
the original image, a second partial conversion step of 
converting the image data obtained by said first partial 
step into coordinate values of a colorimetry color space 
describing a measured value of a color, corresponding to a 

20 color of an image obtained when the image based on the 

obtained image data is outputted from an output device for 
outputting the image based on the image data, in accordance 
with characteristics of an image output of the output 
device, and a third partial step for obtaining the 

25 coordinate values of the colorimetry color space 
corresponding to the color of the original image, 
whereby said color correction conversion 
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definition producing step produces a color correction 
conversion definition defining an association between 
coordinate values of the colorimetry color space 
corresponding to colors before and after the color 
5 correction; 

a first device conversion step of using a 
conversion definition according to characteristics of image 
receipt or image output by a first device for receiving an 
image to obtain image data or outputting an image based on 

10 image data, to convert coordinate values in a first color 
space describing image data for the first device into 
coordinate values of the colorimetry color space 
independent of the device; 

a color correction conversion step of using the 

15 color correction conversion definition produced in said 
color correction conversion definition producing step to 
convert coordinate values of the colorimetry color space 
corresponding to colors before the color correction into 
coordinate values of the colorimetry color space 

20 corresponding to colors after the color correction; and 
a second device conversion step of using a 
conversion definition according to characteristics of image 
receipt or image output by a second device for receiving an 
image to obtain image data or outputting an image based on 

25 image data, to convert coordinate values of the colorimetry 
color space into coordinate values in a second color space 
describing image data for the second device. 
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whereby the image data defined by the first color 
space is converted into image data defined by the second 
color space, said image data being representative of an 
image in which the color correction is applied to an image 
5 based on the image data defined by the first color space. 

4. A color correction method according to claim 3, 
wherein said color correction conversion definition 
producing step produces, as said color correction 

10 conversion definition, a color correction conversion 
definition defining an association between coordinate 
values within an area of original image colors reproducible 
as colors of the original image of the colorimetry color 
space and coordinate values within an area of reproduced 

15 image colors reproducible as colors of the reproduced image 
of the colorimetry color space, 

before execution of the color correction 
conversion step, there is carried out a first gamut 
conversion step in which coordinate values within an area 

20 of colors reproducible as colors of an image received or 
outputted by the first device of the colorimetry color 
space are converted into coordinate values within the area 
of the original image colors, and 

after execution of the color correction conversion 

25 step, there is carried out a second gamut conversion step 
in which coordinate values within the area of the 
reproduced image colors are converted into coordinate 
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values within an area of colors reproducible as colors of 
an image received or outputted by the second device of the 
colorimetry color space. 

5 5. A color correction method according to claim 3, 

wherein said color correction conversion definition 
producing step produces, as said color correction 
conversion definition, a color correction conversion 
definition defining an association between coordinate 
10 values within a predetermined area of the colorimetry color 
space , 

before execution of the color correction 
conversion step, there is carried out a first gamut 
conversion step in which coordinate values within an area 

15 of color reproducible as colors of an image received or 
outputted by the first device of the colorimetry color 
space are converted into the coordinate values within the 
predetermined area, and 

after execution of the color correction conversion 

20 step, there is carried out a second gamut conversion step 
in which the coordinate values within predetermined area 
are converted into coordinate values within an area of 
colors reproducible as colors of an image received or 
outputted by the second device of the colorimetry color 

2 5 space. 
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ABSTRACT OF THE DISCLOSURE 

There are disclosed a color correcting relation 
extracting method capable of extracting a know-how of an 
image formation by a camera man, and a color correction 
5 method of reproducing the know-how. A color of a patch of 
a color chart is measured to obtain a colorimetry value, 
and the color chart is photographed by a television camera 
to obtain RGB data. A know-how for converting the 
colorimetry value into the RGB data is combined with a 
10 monitor characteristic conversion for converting the RGB 

data into the colorimetry value of a color of an image on a 
monitor, so that a know-how for a preferable image 
formation is obtained. 
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I hereby claim foreign priority under Title 35, United States 
Code, Section 1 19(a)-(d) or 365(b) of any foreign application (s) 
for patent or inventor's certificate, or 365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below and have also 
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patent or Inventor's certificate, or PCT International application 
having a filing date before that of the application on which 
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Section 120 of any United States application (s), or 365(c) of 
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claims of this application is not disclosed in the prior United 
States or PCT International application in the manner provided 
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information which is material to patentability as defined in Title 
37, Code of Federal Regulations, Section 1 .56 which became 
available between the filing date of the prior application and the 
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(Application No.) 



(Filing Date) 



(Status: Patented, Pending, Abandoned) 



(Application No.) 



(Filing Date) 
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statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful feilse statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Osha Reg. No, 24,625; Waddell A. Biggart, Reg, No. 24,861; Louis Gubinsky, Reg. No, 24,835; Neil B. 
Siegel, Reg, No. 25,200; David J. Gushing, Reg. No. 28,703; John R. Inge, Reg. No, 26,916; Joseph J. Ruch, 
Jr., Reg. No. 26,577; Sheldon I. Landsman, Reg. No. 25,430; Richard C, Turner, Reg. No. 29,710; Howard L. 
Bemstem, Reg, No. 25,665; Alan J. Kasper, Reg. No. 25,426; Kenneth J. Burchfiei, Reg. No. 31,333; Gordon 
Kit, Reg. No, 30,764; Susan J. Mack, Reg. No. 30,951; Frank L, Bernstein, Reg. No. 31,484; Mark Boland. 
Reg. No. 32,197; William H. Mandir, Reg. No. 32,156; Scott M. Daniels, Reg. No. 32,562; Brian W. Hannon, 
Reg. No, 32,778; Abraham J. Rosner, Reg. No. 33,276; Bruce E. Kramer, Reg. No. 33,725; Paul F. NeDs, Reg, 
No. 33,102 and Brett S. Sylvester, Reg. No. 32,765 



Send Correspondence to: 
SUGHRUE, MION, ZINN, MACPEAK & SEAS, PLLC 
2100 Pennsylvania Avenue, N.W„ Washington, D.C. 20037-3202 



Direct Telephone Calls to: (name and telephone number) 
(202)293-7060 







Full name of sole or first inventor 

Akito Ohkubo 






Inventor's signature Date 


mm 




Residence 

Kanagawa, Japan 


mm 




Citizenship 

JAPANESE 




Post office address ^j-^ p^^^ ^^^M CO., LTD., 
798, Miyanodai, Kaisei— machi, Ashigarakami- ■ 




Kanagawa 258-8538 Japan 




Full name of second joint inventor, if any 






Second inventor's signature Date 


mm 


Residence 


mm 


Citizenship 




Post office address 







-gun 



(H -J^^ (75^1^^ 3^ # ic o V ^rt> ^ {ciE |g ^-fSZ (Supply similar information and signature for third and 

^ subsequent joint inventors.) 



Page 3 of 



